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Introduction 

Is  it  necessary  to  feed  foxes  selected  for  pelting  large  portions  of 
raw  meat  to  insure  normal  growth  and  fur  production?  What  value  have  packing- 
house by-products  as  substitutes  for  raw  meat  in  the  ration?  What  effect  will 
similar  feeding  of  prospective  breeders  have  on  the  pups?   When  raw  meat  is 
replaced  by  packing-house  by-products,  will  "tinge"  appear  and  reduce  the  value 
of  the  pelts?   Can  the  cost  of  feeding  the  pelters  be  reduced?   These  and 
many  similar  questions  are  being  asked  daily  by  fox  farmers  everywhere,  as  feed- 
ing costs,  particularly  for  meat,  continue  to  rise  steadily  and  the  outlay  for 
feed  threatens  to  reduce  profits  expected  from  the  pelters — that  is,  the 
animals  segregated  for  pelting. 

In  an  attempt  to  answer  such  questions  an  experiment  was  conducted i 
with  weaned  pups  between  June  26,  1934,  and  the  beginning  of  pelting  opera- 
tions, December  11,  1934,  to  determine  the  value  of  dehydrated  beef  meal  and 
liver  meal  as  a  complete  substitute  for  raw  meat  in  the  diet.  The  experiment 
was  continued  with  the  animals  not  pelted  in  December  until  January  4,  1935. 


1  Acknowledgment  is  made  to  Dr.  Karl  B.  Hanson,  former  director  of  the 
Fur  Animal  Experiment  Station,  for  supervising  the  experimental  work  on  which 
this  article  is  based,  and  to  Walter  G.  McBlain,  Jr.,  who  assisted  both  Dr. 
Hanson  in  conducting  the  experiments  and  the  author  in  preparing  the  data. 


Preliminary  Studies 

A  previous  experiment  had  been  carried  on  to  determine  the  advisability 
of  substituting  dehydrated  beef  meal  for  75  percent  of  the  raw  meat  in  the 
ration  of  the  vixens  prior  to  their  weaning  the  pups  used  in  the  investigations 
herein  discussed.  Half  the  vixens  were  fed  the  control  ration,  and  the  other 
half  the  test  ration. 

At  weaning  time  the  pups  were  removed  to  new  breeding  pens,  where  they 
continued  to  receive  the  same  rations  fed  them  when  with  their  mothers  until 
the  youngest  litter  was  weaned. 

Foxes  Selected  for  Experiments 

Forty  silver  and  cross  fox  pups,  whelped  in  the  spring  of  1934,  were 
divided  into  two  groups  of  20  each,  being  equalized  as  to  sex,  age,  and  weight 
at  weaning;  and  at  the  beginning  of  the  experiment,  as  to  breeding  and  average 
1934  increase  of  dam. 

In  each  group  10  fox  pups  had  previously  been  on  the  control  ration  and 
10  on  the  test  ration  in  the  preliminary  studies  mentioned,  so  that  both  groups 
were  equalized  as  to  previous  feeding.  Group  1  was  fed  the  control  ration, 
containing  40  percent  raw  meat,  while  group  2  was  fed  the  test,  or  experimental, 
ration,  in  which  5  parts  of  dehydrated  beef  meal  and  1  part  liver  meal  replaced 
the  raw  meat  in  the  control  ration.  The  rations  fed  to  both  groups  were  made 
up  as  shown  in  table  1,  the  dry  mixture  fed  to  both  groups  being  the  same 
(table  2). 


Table  1 


-Rations  fed  to  40  foxes,  20  in  the  test  group 
and  20  in  the  control  group 


Components 


Ground  meat 

Steamed  bone  meal 

Dehydrated  beef  meal 

Liver  meal 

Fat  

Dry  mixture  

Vegetables  

Ground  green  bone 

Water  

Total.... 


Group  1 
(control) 


100.0 


Group  2 
(test) 


Percent 

Percent 

40.0 



1.7 



10.0 



2.0 

1.0 

25.0 

25.0 

5.0 

5.0 

5.0 

5.0 

23.3 

52.0 

100.0 
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Table  2. — Components  of  dry-mixture  items  in  table  1,  fed 

to  both  groups  of  foxes 


Components 


Pounds 


Bread  meal  (whole  wheat) 

Cornflake  waste 

Corn  germ  

Kelp  meal  

Wheat  germ  

Alfalfa  leaf  meal  

Fish  meal  (vacuum  dried) 
Skim-milk  powder  


100 
100 
100 
75 
50 
50 
50 
50 


Total. 


575 


Sufficient  water  was  added  to  the  ration  of  Group  1  to  mix  it  readily 
and  to  make  it  of  satisfactory  consistency.  Water  was  added  to  the  ration 
of  Group  2  to  make  it  equal  that  of  Group  1  in  water  content.  One  should 
not  make  the  mistake  of  thinking  that  only  25  percent  of  the  food  value  of 
these  rations  came  from  the  dry  mixture.  In  fact  this  mixture  comprises  ap- 
proximately 60  percent  of  the  rations  when  figured  on  a  dry-matter  basis.  The 
only  satisfactory  way  to  determine  the  proper  value  of  each  ingredient  in  the 
rations  would  be  on  its  digestible  nutrient  basis,  but  unfortunately  no  digest- 
ible nutrient  basis  for  fur  animals  has  as  yet  been  scientifically  established. 

Explanation  of  Feeds  Used 

The  ground  meat  fed  Group  1  consisted  of  approximately  3  parts  beef  or 
horse-muscle  meat  and  1  part  viscera.  This  meat  was  boned  at  the  Fur  Animal 
Experiment  Station,  then  ground  and  kept  at  a  temperature  of  20  degrees  F.  un- 
til needed.  With  the  exception  of  the  caul  and  ruffle  fat  and  the  contents 
of  stomach  and  intestines,  the  entire  viscera,  whenever  possible,  was  used.  In 
addition,  sheep  plucks,  pork  hearts  and  livers,  udders,  tripe,  and  milts  were 
used  in  order  to  maintain  the  proper  proportion  of  viscera  to  muscle  meat. 

The  green  ground  bone  comprised  horse  and  cow  bones  with  some  adhering 
meat,  all  finely  ground  and  kept  at  a  temperature  of  20  degrees  until  used. 

The  vegetables  fed  were  finely  ground  fresh  carrots  and  fresh  frozen 
tomatoes  in  equal  quantities. 

The  fat  in  the  test  ration  was  regular  tub  lard,  melted  and  added  to 
the  ration  as  mixed. 

All  the  other  feeds  used  were  commercial  products  easily  obtainable 
from  many  sources. 
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Feedings 

All  pups  were  fed  once  a  day,  at  approximately  3:30  p.m.  Feed  not 
consumed  was  picked  up  the  following  morning.  Both  groups  were  fed  an  equal 
quantity,  this  being  increased  from  time  to  time  according  to  their  appetite. 
If  an  appreciable  quantity  of  food  was  left  unconsumed  by  either  group, 
however,  the  next  feeding  was  reduced  by  approximately  half  of  the  portion 
uneaten. 

Examination  of  Fur 

To  determine  whether  these  two  rations  influenced  the  presence  or 
absence  of  tinge,  all  silver-fox  pups  were  thoroughly  examined  and  scored 
every  two  weeks,  beginning  October  16  and  ending  December  24,  1934.  The 
scoring  was  based  on  gradations  from  zero,  representing  entire  tinge;  to  10, 
representing  complete  absence  of  tinge. 

Results 

1.  No  apparent  difference  was  noted  between  the  two  groups  in  re- 
spect to  health. 

2.  There  was  little  difference  between  the  pups  of  either  group 
when  considering  average  live  weight.  The  pups  fed  raw  meat  weighed  slight- 
ly more  during  the  first  four  months  of  the  experiment  than  those  fed  the 
dehydrated-meat  ration.  During  November  and  December  (the  final  month  of 
experimentation),  however,  the  groups  given  the  dehydrated-meat  products 
weighed  slightly  more  than  did  those  that  were  given  rav/  meat.  It  is  pos- 
sible that  the  control  group  received  a  stimulus  from  the  raw  meat  in  their 
ration  that  caused  them  to  acquire  greater  gains  early  in  the  experiment. 
If  this  was  the  case,  however,  the  test  group  made  up  the  difference  before 
the  experiment  ended. 

3.  While  animals  in  the  test  group  ate  a  little  more  than  did  those 
in  the  control  group,  the  difference  amounted  to  only  82.8  pounds  for  20 
foxes  over  a  period  of  189  days,  or  0.022  pound  per  fox  per  day.  This  means 
that  the  pups  receiving  no  raw  meat  ate  approximately  1  ounce  more  every  3 
days  than  did  those  getting  raw  meat,  a  difference  too  slight  to  be  considered. 

4.  While  the  animals  fed  raw  meat  up  to  pelting  time  showed  a  smaller 
degree  of  tinge  than  did  those  given  the  meat  substitute,  yet  at  no  time  did 
the  difference  exceed  5  percent,  and  since  factors  other  than  food  are  evi- 
dently instrumental  in  causing  tinge,  it  is  doubtful  whether  the  variation  is 
significant. 

5.  A  study  of  feed  costs  reveals  the  fact  that  the  most  outstanding 
difference  disclosed  by  the  experiment  was  between  the  costs  of  control  rations 
and  test  rations.  In  table  3  are  shown  the  total  quantity  of  food  consumed 
per  month,  the  total  cost  of  this  food,  and  the  cost  per  day  per  pup  for  the 
control  and  the  test  rations.   It  will  be  noted  that  the  cost  of  the  control 
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ration  per  pup  during  the  experiment  is  $6.36,  while  that  of  the  test  ration 
per  pup  is  $4.19,  a  difference  of  $2.17,  or  approximately  34  percent  of  the 
cost  of  the  raw-meat  ration.  In  other  words,  3  pups  can  be  fed  on  the  test 
ration  for  what  it  would  cost  to  feed  2  pups  on  the  control  ration. 

It  must  be  borne  in  mind,  however,  that  these  figures  represent  only 
the  costs  of  feeding  the  fox  pups  from  weaning  to  pelting  time  and  not  the 
total  expenditures  involved  in  producing  a  pelt.  These  figures  do  not  in- 
clude charges  for  rent,  labor,  interest  on  investment,  or  refrigeration,  losses 
caused  by  diseases  or  parasites,  or  any  charges  prior  to  weaning.  In  fact, 
the  feed  cost  is  only  a  minor  part  of  the  entire  expenditure  involved  in  rais- 
ing a  fox  from  weaning  to  pelting  time. 

Figures  1  and  2  illustrate  the  difference  in  the  costs  of  the  control 
and  the  test  rations  per  pup  for  the  period  of  the  experiment  on  a  daily  and 
a  total  cost  basis. 


Conclusions 

The  following  conclusions  may  be  drawn  regarding  the  probable  value  of 
the  use  of  dehydrated  beef  meal  and  liver  meal  in  the  ration  of  weaned  pups 
intended  for  pelting: 

1.  Between  the  control  and  the  test  groups  there  was  no  appreciable 
difference  in  regard  to  general  health,  average  live  weight,  or  quantity  of 
food  consumed. 

2.  Although  the  control  group  showed  less  tinge  than  did  the  test 
group,  the  difference  was  slight,  in  all  probability  being  due  to  some  factor 
other  than  feed. 

3.  Under  the  conditions  of  the  experiment,  animals  to  be  pelted  can 
be  fed  from  weaning  to  pelting  time  on  the  test  ration  for  about  two-thirds 
of  what  it  would  cost  to  feed  them  on  the  control  ration  (40  percent  raw  meat)  . 
In  other  words,  3  pups  can  be  raised  from,  weaning  to  pelting  on  the  beef-meal 
and  liver-meal  ration  for  what  it  would  cost  to  raise  2  pups  on  the  40  percent 
raw-meat  ration.  If  refrigeration  charges  for  meat  were  included,  the  dif- 
ference in  favor  of  the  test  group  would  be  even  greater. 

4.  While  it  is  apparently  profitable  to  feed  pelters  on  the  test 
ration,  thus  reducing  feeding  costs  by  an  appreciable  amount,  no  inference 
should  be  drawn  as  to  the  desirability  of  the  use  of  the  cheaper  ration  in 
feeding  prospective  breeders,  for  it  cannot  be  too  strongly  emphasized  that 
this  experiment  does  not  include  data  on  production  the  following  spring. 
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